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[Jl<>M] 

1. *J^3H 7l^M ^ftf 7l#*<>) 

^42 * H A oM 7) 71 ^ HSU'S* 71^-tt S^BjS. 81* ^r^ 

^£r, #3 ^4711- 4# °J#^(MIM0) Al^Efl^A-^ 7]^2\ 

V-BLAST ^4 ^^o.^ ^7> ^ o^* ^^§>J7, = 7 > *fl^ A>-g-^ 

ZL^t^ -g-§H ^ ^TtflM-l- -§-*fl ^€ ti]B ^ ^a] ^.g- ^^igtLsLM] Aj^Efl 

%H^l7l7l 2j-g- ^^-S ^1 ^ »J-^4, A o V 7l ^"j* ^^Al7l7l ^ H5LZL 

71 7 )^i«# ^1^^>J7^ 

3. afl^^ ^1 

^Ai^-ofl zl-zl- t}^ oVEliq-l- Af-g-^ ^#^(MIM0) ^1 ^ Efl ofl ^ o} 

^-§- SU^, ^a]^o.^h. e ^ MIM0 ^ s}tAS 

V-BLASTC Vertical -Be 11 Laboratories Space Time)2l ^£^3. -f- 7 > ^fl^g <>1^# ^SroL, ^ 
7} °l-§-^>^ 2f t A J°J?14S tilB^4 ^a]^^^- ^^^71 wlB ^ 

3iL Tfl^^-; * ^71 alH ^ 31^r#°lH *1H ^ *I 
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4. 

£ t^^- ^ ^#^(MIM0) ^ oj-g-^. 



^ ^^>: 2003/10/30 



[cflilE] 

£ 3 

^ <y#^(MIM0), #3 ^^-^1^1 V-BLAST, ZLi^ ° S V J1^# ( ^sHr 

^ 4^s|-(0FDM) 
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H ^ {Adapt ive Modulation Method for MIM0 System using Layered Time-Space detector} 



£ 2 ^*fl °l-g-£|Sr f,^ ^^-a]^ ^<=H]a^ ^ofl rtj-Hj. ^- 7 > *||^ o]s. 

£ 3 ^ ^- ^^<H1 nJ-E- ^-^ H o v ^ ^ V-BLAST <3£ilS ^7} *fl%t ojs.^- ^ 

°l-g-*M A #4!«&EflM-°fl tfl*V ^ HlH ^ ^1 ^^Hfr 4*<H1 tflt!: ^^^Hl 

s-a] Ai^EAofl^ ^-§- q-E^ufl ^ahi ^JE. 

(MIM0) -¥-#^1 Ai^Eflci]^^ ^-g- « 0 >^£) ^-g- q-El-vfl -g^si. 
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^ ^-^S)-(OFDM) -f-*] Al^efloflA-^o) 30- M-Ef^£ ^^Al^ 

S ^^Hr ^ ^SKOFDM) Aj^Efl^A^ ^.g- wV^o] q-^vfl ^ 

11.51.71 : &4±*t ^}o)b\ 

12.52.72 : ^KY-a}^Y ^-§- ^S^f 
13A-13M, 53A-53M, 76A-76M : ^<?>31H- 
14,55,77 : «1 ^1 ^ ^ *M*3 ^ 
15A-15M, 56A-56M, 78A-78M : ^r^l^tflM" 
16,57,81 : ^d\] 7) a_V*V *|-g- 4^Jf 

54,73 : alB ^ ^SL 31 ^ 58, 82 : t}^ <y#ej *fl^ 

74 : <^s^l €«r7l 75, 79 : ^7}&x\ 

84 : cflolBl 
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£ ^3 ^2i^ 3 ^7} 1- 5>£r ^#^(MIM0 : Multi-Input 

Multi-Output) Al^ofl ^-g-Sl^ ^-g- (Adaptive Modulation/Demodulation) ^ H 

H J-^°fl ^tr ^M1*>711^ V-BLASK Vertical -Be 11 Laboratories Space Time) ^s)- 

^ ^#^(MIM0) ^l^^^r ^^HH a} a) 7 floj ^a]o>e!]u|-^«- 

cf. ^ MIM0 7)^g.±r, 5*1 q(G. J. Foschini)7l- "Layered Space-Time 

Architecture for Wireless Communication in a Fading Environment When using Mu 1 t i -E 1 ement 
Antennas," Bell Labs Technical Journal, 7\^k , 1996, pp. 41-59 <$*\ ^l^tr ^£7} <&JL, 
Q^<&£.7](P. W. Wolniansky) ^f-o] "V-Blast : An Architecture for Realizing Very High 
Data Rates Over the Rich-Scattering Wireless Channel." Proc. International Symposium 
Signals, Systems and Electronics^H 1998\i 9-fH ^2^7} &cf. 

U^-^S, ^l*}* D-BLAST(Di agonal -Be 11 Laboratories Space Time) <<\^°}z\-5L 
-H, ^*r» V-BLAST(Vertical-Bell Laboratories Space Time) A]^Eflole(.^i ^j-cf. V-BLAST^ 
D-BLAST^ ^21 7}^}?\) =H $X^. 



45-8 



1^1 



1070020084478 #3 2003/10/30 

<22> v-BLAST Al^s] ^4 z^-a- ^ji^, -f^i MIMO ^^11(H)|- ^7} *H£ 

°] ^-(Equivalent Channel Gain)°l 7K V €■ sfl^Kr ^(symbol)* -f ^ ^-^^JL, 

^(Nulling)^H ^fl^^^-i; n>^cf. ZLeJJl, 5.-E- 4J^-ir 4^ °]£r ^ 

^.S ^7> *flM o]s.o] ^ Tflf^ 4€^1 nfl-g-ofl cf^- a]^ 4^ nfl^ cH^B] o]S- 

<23> £Aiq(G. J. Foschini)^ US 6,317,466 Bl "Wireless Communications System 

Having A Space-Time Architecture Employing Multi-Element antennas At Both The 
Transmitter and Receiver"^*! £ V-BLAST^ ^-§- *£^-Bc A]9}^}JL $X 

<24> StV, q-^ yjr^sf Aj^Eflo^ alB ^ ^ ^- «-*£*rfe- « 0 V ^ °J ^ (Greedy ) 

^i^xr -§-(C. Y. Wong) -f-°l "Multiuser OFDM with adaptive sub-carrier, bit and power 
allocation," IEEE Journal on Selected Areas in Communications, Vol. 17, Oct., 1999, pp. 
1747-1758. fe-g-olH ^7ti<5}jl & tf. <£JLB)^t^ A>-g-7> Z\M ^^Hr ^ 

^-^^-(OFDM : Orthogonal Frequency Division Multiplexing) H 0 V ^€- A >-§-*>^ ^-y-, ^^J^cHl 
A i ^ ^^^H *fl^§>^ ^ to ^,2.^, tr OFDM ^IHH 
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<25> MIMO OFDM Al^ofl ^-g- « 0 V«^ ^-g-^j. ofls. cfo.jTj. - 7 ^ 

*>M-^ 7}-2H (Ka-Wai Ng) ^o] ^}o]-^. » A Simplified Bit Allocation for V-BLAST based 
OFDM MIMO Systems in Frequency Selective Fading Channels," IEEE International Conference 
on Communications, 2002, pp. 411-415 °}JL, "Iterative Bit & 

Power Allocation for V-BLAST based OFDM MIMO System in Frequency Selective Fading 
Channel," Proc. Wireless Communications and Networking Conference, 2002, pp. 271-275 

<26> #*}<y\ wj-^-g-, V-BLAST^ ^ ^7} o^ol ^ -§- 7 > ^ 

3]^>ji, °1 7}x)jl =l?\v] win ^# ^*Rr 

- #t»f>}±=. ^Efll- ^1^>J1 ^cf. neiM-, o]fif ^-o] 7l^sl V-BLAST ^ ^-B 

^-§- ^27} o>^ J7^s} «J-*],g- Af-g-^- nflo^ ^ 7})^) tfl^H ^^1^-2.5- ^ 

<27> *>^ > j^).cq ^ 0. ^. 7] q g o] v-BLAST ^il- oj-g-^- ^-g- ^2,0) j7^^> 

^•^VJI, ojofl #3] ^a] ^Sol 3^0] ^i*^ wj-*^ o]-^ 014. ZL^u)-, °1 
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■& ^^r, -*7l sfl^*>7) ?!^, ^-^o] ^S}- 

7]# <y#^(MIM0) a]^<HM 7 }^9\ V-BLAST 3^ <*^<L3_ ^-7} ^ °] 

«1H ^ ^ ^^LS.*] Al^efl a^o. ^av A ] 7] 7] 3 ^ 

^ ZL AJ-7I « 0 >^# ^^Al7l7l ^tt 71^- ^]^>^C-fl ZL ^ 



HI- wl-^S V-BLASK Vertical -Be 11 Laboratories Space Time)^ ^^15. -§-7]- *flv| o]^^- 
alH ^ ^ ^a. Til^K^; ^ ^-71 alH ^ ^ igTg. ^ Til^^-ollAi 
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<30> ZL?]JL, £ ^-Alcjofl zj-zj- cf- 4^ °J#3(MIM0) 

^-S- 42 A 1 , 4 ^iHim -f-Sfl ^ ^5)^- A]S5L^-Ei MIMO *m 

-$r ^*>7l ^t!r MIMO Mt^I A oM MIMO M^ieMM^ MIM0 ^ ^.g. H ^ 

V-BLASK Vertical -Be 11 Laboratories Space Time)^| ^^3. ^7} ol^.^- 
^*K2, ^-7} ^ o^-g. oj-g-sH 4 ^Aloh^s. 4, a] 2] ti]H^^ ^^M^ ^^^>7l 
^tr «1H ^ ^ 31 ^ ^T-71 a] e ^ 33 ^ ^ Tfl^K^HH 

«1H ^ ^ ^ ^J±s}- #7l MIMO *fl\t w>^S ( A ^(^^31 MO 1 ! 3. 

^ ^)Jl^ ^1^* 2^*H A^ Cfs «^ 4^*>7l W 3-§- ^2^^M- 

<3i> a*!, a. ^-^^ ^AlcHj 44 rf^ ^J-EflM-^ A>-g-^ cf^ <^#^(MIM0) Aj^eflcH] 

^ ^-5- $1^a^ ; V-BLASTC Vertical -Be 11 Laboratories Space Time)^ <3£ A i 

*r4l^ Aj^t V-BLASK Vertical -Be 11 Laboratories Space Time)^ <*^^ ^s)- ^ ^-g- 
^^0>}7) i^r°i °1 s.o]a] 3* trcf. 

°^#^(MIM0) Aj^^oflA^ ^-g- ^ t^ofl O^A], -Al^O. S «. E ^ S)^^ W>^-C. 

3, ^4!<eHH V-BLAST <%&*\£. ^7} *m °1^§- ^^Hr 1 #31 ; ^ #7l #4I3HM 
A oM ^7> ^ 7}7|J1 zi^cl o^ne^o} Jftil^s)- ^ ojs.^- cflA]^ ^o. S oj-g- 

*r<^, ^r 31#(^4J<?H1H-)<>1H >§j£ ^ ojofl sfl^l-^ ^aj^^o. ^pg^ fl ^ 
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<33> =L^JL, 4^^EH ?JA ^ °^M^r ^>-g-^ t}^ <^#^(MIMO) 

^*Rr 1 #31; *fl^ ^ilf w>^-o.^ ; V-BLASK Vertical -Be 11 Laboratories Space 

Time)S] ^-7} ^ o)sl°- ^-s\±r a|| 2 #7fl ; ^ #7l -^7> *fl%i o]s.^- o)^ Z\- 

^^l^A^^-Ei ^JEL^ h>^-o.s, ^#<>1H V-BLAST ^^iS ^-7} *fl^ o]S-g- z| 

^*>^ 1 71^; ^ ^71 3^0*=HH Ol^-i- 7MH ZLS]^ ^Jl^^o] JjLa> 

4 ^fl^Rr ^«fl ^-S- *i| 2 71^ ^^A]7l7l ^tr HiiLZL^ 

<35> n^Jl, aj-g- 4^1 3*H, = 3>IH* ^a]tb nf^ ^#^(MIM0) a]^6|) 

, *f ^*fl ZfZf ^13^ ^ll^Ei *fl^# ^M^Rr 1 71^; ^7l *fl^ ^ 

iL# «VH\£.3., V-BLASTC Vertical -Be 11 Laboratories Space Time)^ e^^S ^-7> o]^ 
# ^*Rr *fl 2 71^; ^-71 ^7> *fl^ ol s.* oj-g-afl zj. ^o> E |uf S ^a]^ ylH^^r 

3^33. 81* ^ 5^ afl^cK 
<36> s r ^ < s^lf g '^sl £^32}. ^^tr ^oMRV -M^-ir #*><3 J± 
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<37> a]tm #71 ^ aj-g- £4*2: tfHH ^-g-^ zi^r] <£ji a] ^(Greedy 

Algorithm) 0 !] *t&\M.7}£. ^Vcf. 

<38> o.Z]v] oJ-jl^-O. ^v$*} 7 ) o ] ^ > ^ M 4^(0FDM : 

Orthogonal Frequency Division Multiplexing) y 0 v ^^-S <^]# #<>| ^^s>7lS. ^b^-. 



^€ «)H ^, /"C<0^ c7 flo] tilH(bit)!- ^Kr «1H ^ ^(BER : Bit Error Rate)S ^ 

<42> ^-sg, -f^7> OFDM ^^^^ ^sj-jl*}- ^ 3*11 tilH Rol^ji ^- nfl , ^ 

^SH^^l <£<Q ^- ^# ^ W|H ^ *}7}2] [^r^H 2]°\) 
€ 33s* £-*flS q-Bj-vg ^ oicf. 



<43> it 



^ = minV^ T /(cJ D % 

c.eD^ I/, I 2 V /?= U C„ 



<44> r , . , , ., .. 
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QPSK, 16-QAM, 64-QAM ^^ji ^ , D={0 , 2, 4, 6, 8,-}°l ^7}*\, 0£- ZL 

<45> A o v 7 i [^^-ai 2 ]# ^ « 0 ^o] 2B]c] ^jie^o^ , cf^-o^ ^q. 



<46> = XP 

<47> at. 

#7)1 2 : « =1 nfl^l §1-71^ 3], [^^H 4], ^ [^^H 

5] ^ «J:4W. 



<48> - . _ 

n = argminP n 

[^r*H 3] 



<49> 



<50> 



<51> 



_ /(c a +AB)-/( Ci8 ) 
ar * T~l2 



^7} 4] ^ 5]^, xB ±r D ^t}. ^ 

o] oflc^ D ={0, 2, 4, 6,-}o1ji ( tc)-^ X5=2 7 |_ ^ 
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<52> 

#31 3 : ^ [#7fl 2]7> z}-z|cq c * -g- ^ ^jl, # 7 ] [^a] i] o]^. 



<53> 

* Si 711 €4. 

<54> ^-71 y-BLAST ^sHJ-^ 7fla] ^oVEfluJ-S-^-Ei cflolE-11- AVsfltflS. 

°H °l*l^r 1}^$] #o]7l ^ ^fl^i ^lTl^Ka, 

^^oflAi£ ^A] ZL ^l<^M<Hl ^*Rr °§^g- ^%Al^l -foil 4-5- ^€*Kr 

wj-^AS ^s^rRr HHMtK ^-H, ^^v-Hl nq-e^- ^7} *fl^ o]s.oj 

37] 7} ^E^Tll Sl^Cfl, ^. ^6flA^ ^A]^o)lAi 7 ]^<5] V~BLAST Zj 3* ^ ^ £ O.^. *J 

-§- £S«H, ^ ojs.^ ^ «o^-i: ^Sl-JL*)- °lSWHfe ^ V-BLAST 3 

si- U-^ofl tfl*H -S^* ^°11 ^^^1 » 0 >^oll 4M|*1 ^Sh}. 

<55> £ ! £ o^yV^o] ^-^-AlTi Zj3)-7l« ^ ^#^(MIM0) A] 

<56> £ id\) tifsq- ^-ol, V-BLAST MIMO flo^ , ^ 

^l 0 Jr^m(13A, 13B...13NHH *lJi ^e^ x= t x o> x i> A> x mJ <q_ ^ ^a] oV E fluj.( 15A( 

T 

i5B...i5M)^i «fl^-*>^ tiji E ^ y = [y 0; yi' A,y N .,] # ^jsj^tj-. c^H, M-4 N^: zj-zj- 

^^lM"^ 711 M-E^ZL, ^ M ^ 2:7i# ^tiflo) o] nfl , ^A] wfl 

^ *M<^ [^*}-Al 6]O.S fi^Cf. 
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<57> y = Hx + v 



<58> 



^n.m- ^Aj^Eimsq- n #*1| ^r^l^^lM- Al-ol^ jg^ sfl o] ^ \| ( f l at fading channel) 

AA tHS, 0^1 31, ^[vv H ] = cr 2 I^ ^w_^ v ^ Nslcq uflxq 

^ (White Noise Vector) ol^, 1^ N sN ^^olcf. 

<59> y(^A]Al^»alEi)5L«-Ei x(^^lJl^^)l- ^^7) ^ , V-BLAST ^4 ^>-§" 

*}JL, ^ ^Ei^ £# (Zero-Forcing) ^^5. ^*Rr ^-f , k^^fl 31#(k»I*I| 

Ai^)ofl tfltr ^ §>7j^ 7]4 ^-ol ^g^^cf. 



<60> T/rj. - ri 

[^«HJ 7] L u 



<61> 



#71 7]*IM, (H) ^ « ^ 7>^^1 

(Pseudo-Inverse Matrix) k«i*fl ^M*}. Wk £} #-§- ^r^H ^ A 1* ^^r^D. 

^sfl 7 )#^ V-BLAST ^B}- ^^H^ " Wk "°l ^ ^Bj ^s^Kr £>H* ^-^cf. *>3g , z * 
k«i^ ^#^1 tfl?r ^ ^(Decision Statistic)^ , *>7l^ 8] 3. S^€^f. 



<62> T 

[^eVAi 8] * * k 
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<63> 

#71 8]ofl>H , k={l, 2, M}ol4. #7] ^ ^Tfls^A) o. 7 ^ lJL ^ ^ 

-ir $ °l"Mfe *fl\iM H^- ^ ^ yoflA| A]Jro) cg^to. ^j^^Cf. ^, 

^ H<HH kg*4| 1^8: S.^ OiS Afls.^ HI- ^^t-Vcf. tHS, 4^ ^a] a] 
Jl a)Bj y'^r #71 [^*M 6 ]ofl rcj.^ ^>§*Vcf. 



<64> 



^ 9] y ,= y-(H)k^ 



<65> 

iSl&l Y ^ oj-g-^ ^ »J)Eil- ^oUA-l^-Ei S.^ ^A] A]Jr-^ ^sj.^- rrH^A] #7l 

[^*Vai 6 ] ^ [^*H1 9] 31 S>4*>7fl sl^^l, °1 ij-^ol ^sfl7l#^l Si*}- V-BLAST^l 

^sj- 4^olcl-. ^s}. £a^ ^ ^-(Norm)Sl 3.7H1 rcj-ef ^^i}. 

^ #^1^ ^Iscfl #-g-wl ^>7l 3l*fl #71 7]^ °l-§-^, *>7l^l [ 
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51] uj 



10]<*1H , E{ 7lcfl^l (Expectation Value) 1Hr°l Jl, W ^ 
°]m Equivalent Channel Gain)^cf. n}eH , ^Jo] *flv^ -#Efl7> ^ ^ oi 

4. al3 H o v ^^r >M"8-*Rr MIMO V-BLAST y o v ^£r ^ #eJ)7> 7jl# 

^ -T-^l 34*}^, *H£ ^Efl7> M-^ Tflf^ ojtr] ^3(-7> ^IJIS] ^7l*V ^d\] £ 

T^l^o] o. S ^ l4Efifl£S. ^ w o V^o]rf. 2^, *}-g- ^2 h c > 

^°fl A 1^ ^"71 JL^ £4^2: « 0 >^4^ ^ #^ 7fl## M-^ofl ^4*H ^ #7fl 

^ V-BLAST4 ^ o^o.^ 34*fl°> ^* ^ 9X^\-. 

^(MIMO) ^-§-^1 Aj^eflcHl^^ ofl cfl^fl #3jiL7lS 

<70> £ 5<^1 5.*}& « r 4 ^o], ^?_>-Al?i ^^7l# <^#^(MIM0) ^ 

#3 fii 7llV^ *]-g- ^2-^(52), M 7flSl *^l^Him-(53A, 

53B-53M), «]H ^ ^ ^ 7fl#-¥-(54), z\]o}^ M IM0 ^^(55), N7fl2] 

^°J^iq-(56A, 56B-56N), #3 ^2^] 7l«>tr 34 ^ *-g- 42^(57), MIMO *fl 

^ ^-¥-(58), «1H W ^iL 711^(59)5. ^s)<H Sd^f. 
<71> ~7A 347]-!- $>^r 4^ °J#^(MIM0) ^«H1 ^j-g-s]^ ^-g- £4 

2 #^JjL^, ^^a^ ^Ait}-o. S J=L E i s]jE.«fl^ MIMO ^fl^ iW-^S- 

V-BLASTC Vertical -Be 11 Laboratories Space Time)^] ^£^5. ^-7} ^fl^ ol.s.^- ^>y^>ji, ^ 
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*m ^ ^ ^1^(54)^, HlB g ^iL 7fl^(54)oflA^ ^ ^3 

^ ^it °l-g-*fl ^ ^(^tNlM-) 1 !^. t}€- tiv^ as. te^>ji ^^l^i^-g- s*^} 

^-§- ^15:1- ^r ^l*HflM-(53A~53M)-I- -f-Sfl #^Kr #3 ^l}-*}?} 71*]- 

MIMO *fl^ ^*}7l fl^r MIMO ^fl^ ^^^-(58)2f, MIMO ^¥-(58)°\}*]$) 
MIMO *im ^Ji* *r^°-S V-BLASK Vertical -Be 11 Laboratories Space Time)^l ^-7} 
^ ^*}JL, f-7> ol^.^- ol-g-s].^ z| ^Ai<y:^)i4(56A~56N)S uje^ 

^ ^a]^^^. ^^\ 7 ) ^ alH ^ ^ ^ ^iL ^l^-?-(59)Sr, «1H ^ #3 W ^Ji 
^1W(59)^1^ y]B ^ ^iLSf MIMO ^ ^Ji* A 

£\W§.S. ^^]£l^r ^1^^ ^^sj-i- 3&^*H ^ 42 ^ 42:*>7l ^3 

<72> ^ofl 4B ^3 ^^V-aI^ ^4711- ^ °J#3(MIM0) ^iEflofl ai-g- 

3^ >£4^ ^-i- #s|iL^ tq-^ ^q-. 

<73> ^ai c -11o1eK51)^ ^^°1H ^^^jix> ^ dlolEiSAi, i 3 ff^ (Scrambling), 

(Coding), ^e^^ 1 (Interleaving) -§-<>l € dH^i -f-oH , ^wl^«. e ^ o)&\# t-Ho]Ell- 

<74> HelJl, oj^Tjl ^-o A]^ 7 ). M7 flo] #Alc]- El lu|.(53 A - 5 3 M ) 1 . ^ ^5)13, tii H 

^ ^3 ^ ^iL 31^(54)^ ^}<EHH^-Ei s)J!= ^(Feedback) ^ MIMO ^ ^iLl- oj-g-, 
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<75> o]^7fl M7flS] ^<#3]lK53A~53M)*1H A}jr 7 > $]o)tg MIM0 ^ 

^(55)^- 7]^ N7fl^ ^A]o>Eflq-(56A~56N)^l ^r-tl^^-. ZZ.e)Jl ^.^>_ A ]^> ^^ofl 7 ]h].*}. 

^ ^-s- ^-2^f(57HH^ ^]it MIMO ^^^-(58)^1 ^ ^ ^4^- «lS 

^ ^J± 3] ^(59)^1 «1H ^ ^J±l- °]-g-*H V-BLAST^ t-fl 

< 76 > £ 2 ^ ^ofl oj-g-s]^ ^-^t-aI^- ^sofl^ v|*y ^a-HI ^ ^7> *fl^ o]^- 

<77> £ 2^11 v}9\. 7^0} , o|-g-*>cfj7 ^ej-s. V-BLAST <y<^ 

V-BLAST ^ 4^ ^sj-^^^ofl n).e| ^ 7 > ^ o^o] ^-s} 

xW) ^4. ^^1, ^-7l2f £ol V-BLAST £>H« A]~g-*>^ ^-fofl^ - 7 > ^ ol^- 

^ ^*}-7} 3]-o^ ^^l^^s. <>l^g- ^7> mJ-^Vji, V-BLAST^l ^^AS ^4*Rr 

<78> ojsHl^^ -g- ^r^ofl V-BLAST ^-4 « 0 V ^^ <*£o_5. *fl^ o^-fr ^^Hr 

<79> 3 ^ ^ cq-^ *-g- ^42: ^ # V-BLAST ^^ilsL ^-7> *flv| ol^g- ^ 

<80> £ 3 6\] £ A]^ Hj.fi). ^o], ^7} *flV| ^^^>7l ^*1H^, ^ ^ 

*fl*> ^VEfluj. ol^i ^ig- S(S={1,2,-,M})«- ^W(31). MsN H 

^ 7V^^^o. ^a>^-4(32). zl^jl, ^a] a]^ ^ x ^. ^ >7l ^ k(kHS) 
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T 

J\W(k*i^ ^WMS] ^lJ-Hl tfl$ ^**&\ W ^l- ^sflo) *>fec-fl, o]i=. a o V 7 ] 7 ] 

^l^i ^ ^ 5^(33). 

<81> o^, V^^- Til^-g; ^i5>7] ^*fl ^ «3]E-1^ ^ 31^}^, o^o^ 7 \ 

# €■ k ^l#-ir ^^*>t4(34). nelJi, * Tfl^ofl sfl^}^ ^ *8 ^ H ^ 

<i*]Eil- ^^Eis. ^<§*}:n. ^ S<HH k ^ ^l7ltbcf(35). Afl^-^l S sf 

3iL tijE ^ olofl Sfl^H^ ^-g- TflA]-^- ^ 014 

<83> £ 4 ^ ^- ^^^1 H)-^- ^-g- tfl^-S ^ ^ tlSlfl nq-S}- -^7V *fl^ 

<84> £ 4 6J| ^X\Q ZVo], ^ ^ ^#31*4 WIS ^« 5l¥ Oil 

S 3=713^4(41). ZLE] Jl, ^>7l 2] 21- ^-Ol AS ^ ^ <i] sljl , Z}- 7fl#^ -f-7]- ^ 

°l^h8r ^ 3l#°lH ¥-7}^9l ^ «1B ^Rr «1H ^ ^f-S <^7l W # 

^-ir Al^^oflAi ^sfl ^ # tflH ^» ofl^l ^^^cf. A 31 %n 

WlB ^7} ^s\^, ^r7] l]-g- 2]- 7]1^^ ^A] o. ^ ^ ol^.. 
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<85> S, 6 ^Al^ofl ^} ^l}-*)?} ^Bf7l# Cf^ 

(MIMO) ^-§-^1 ^^H^ ^-g- ^^-S M-E}\H ^^£S.Ai, ^6\] 

^l^r* 2-<$^. 

sfl^Rr ^ ^-g- #tt 44: 7>^a1o> ^(Complex Gaussian Random Variable) 

3L ^ *m*®^ ^0.5. a^oI ^Itbsl^ 3# ^71 ^Sfl^, 1000*1 °1 

# #3 ^^tt RC^iL HlHS] ^)^r 83, JL^*\SX^. QPSK^ 16-QAM-t- 

-§-*r^, D={0, 2, 4HJELS, xZ? £- 2^1 cf. 
<87> ^-g- #3. MIMO Al^efloflA-] ^sfli^ji ^1 ^o]*j ^*]](SVD : Singular Value 

Decomposition)!- °l-§-*H ^■%- i Z± ^-i- ^HCG. G. Raleigh) " 

Spat io-Temporal Coding for Wireless Communications, Proc. IEEE Globecom, Nov, 1996, pp. 
1809~1814"<>1H ^o>s>^^^l, o]^o. ^^ 7 y nfl o. ^.^o^ ^ t]o\ j*?}^*}^ 

^1^1 =L^*\, S.^ ^^H^r °1 1HH W ^-fr ^ 3*1 

(Lower Bound)S. ^l-g^rSi^r. 
<88> £ 6 6\}*] SVD^r 5Hl°l7 r ^1^*1 ^-oi^i 3*f$\M. aj-^ofl x^m. ^ojji, BLASTS 

7>-2fo] ^o>^ V-BLAST ^-4 BLAST( 0 J^1^)^ z}-z| <ys] ^ 7 > *fl\| 

°l^r# ^*Rr *r^- ^\H^. BLAST (^r ^"^)7> ^- ^^oflA] ^oV*! V-BLAST 
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<89> £ 6 cHl £A)tV W}^ ^ol, £ ^Vtgofl aj-tt^ ?}-9±o) o] yJ-B^c^ 0.7dB ^5.2) 

cf^sl-(OFDM) Al^Efl^A-]^ ^.g. ^42. ^.g. uJ.Ej.vfl o^aH] ^-^^ojcj-. 

<9i> S yofl w}S>J- ^oj, i^-rgoii 3-§- MIM0 MIMO OFDM Aj^efl o_ 

^ Sicf. ^ MIMO Al^EfloflA^ H ^ MI MO-OFDM Al^ofl^o] ^A]Jf sj- 

^AlJfsl z}- -^-yV^s}- ^ ^^s^^oil- tfl-g-o] s]7l nti-g-olnf. MIMO 0FDM°fl ^-g-^" ^ $1 

ZL£]JL, ^-71 £ 3^1 5L*)& « 0 >^o)l 4^- zj- tLaV^sf ^<L>^M" ^1^^ 7 fl^ ^ 

7V *M °l^h§- ^4-. zle^, ^-av^s}-^ tflsfl wLa}-^^ ^( N c) s ^Al^uf Tfl 

M -(M) ^yj ol^-g- <g °- ^ 0,4 o]^^ NcSM^o^ ^ ojs- 

44*1, MI M0-0FDM 4^1-^1 * 3HEi#(data rate)°l ^*fl4 SU*^, # N c sM 7fl4 

7> *fl^l CflolE^-g. ^5-1-71 ^*1H^ # 7 ] £ 4^1 H^UI <&Jl4## N ' SM 

7fl^ -^7> ^ ojs.-§- ol-g-^-ol ^ig- ^ oj^) o] nfl, £ 40) N c sM o] ^ 



<93> 
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<94> - y o v ^^, ^-^s)- tsL zj-zj- ^-g- ^ wj-^olcf. MIMO OFDM ^1^ 

AA^ ^-HV^Sf^^ *M HH^-i" ^Sflo) *Vcf. ol - 7 > 

^JIE^* o)-g-^>^ oj e| ^--g- ^-^t}. n^e.^., ^^1^0.3. N 'Bi2] ZLE)tl ^JIE)^ 
^*3*W<L\ ^l^Kr 7fl^7} M 7Ho]jl ; #711 °l&ltt «o V ^^ A oM ^ 

^^l «1*H ^WHl ^ Xiq-^ $U-°M-, ^"71 ^*fl ^iLtHr *) 

<95> wlH ^ &n ^ ^M. 741^(73)^ MIMO ^ ^^(82 A ^r^^Hl 

<96> #^^^-Al^V ^ S o1] 71^ ^-§-^^(72)^ H]3 ^ ^-xg- ^ 7jl^(73)^^ 

A n-^A ^3- A ^<*H1M-(76A~76MH1 wlB^ °l-g-^ ^ 

71 flfc «ii A<$-§r 

<97> MIMO OFDM^l^i ^IJM- ^*1H^ ^ ^faV^s)-^ *11 M *3 *g ^ ^-t-°1H 
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#n^r °^AA th=K K)-e}^ , ^fl*>^r MIMO *fl\§ (82)^ A 4 ^5. 

s^H H» ^^*>J1 ( ^ 3jiL ^1^(83)^ #7] ^fl^^l# °l-§-*H ^A]^o^ t$ 

% ^A ^ A^ ^Rr 4^ ^ <a-Jie|#^ S]^fl A ^^A ^3- z]- 

^°J:3M(80A~80NH1 «1B ^ ^l^-g- sf^^- ^^£|-. 

<99> £ 8 a. i^ofl ^aHH o)-^ ^^-Al^V ^4711- ^ rf^ <y#^ 2] 

:a ^ tf^sKOFDM) ^p-^^l ^^H^ ^-g- Hj-Aio^ ^ o- q.^ug ^ 

<ioo> £ 8 ofl SL^s! w>sf ^o], 2.0] ^ a> 7 i £ teaIs} MIMO ^ 

^AA ^AA tfl^lS -fMs]^r ?A^r ^o)ig + oicf. £ o| ^4^, Jf*V 

^AA A^A cfl^H ZLS]cl ^-jre)^ ^-S- ^S^tt ^.2.5. s. 

a]*!- ^ojcf. 2.0^ ^<>1H ^A]o> El m^ z^-z| 47fl o]j Li OFDM^l^i Y^*^ 7fl^ 

tt 64^H, ^ #*1(CP : Cyclic Prefix)^ 7fl^ 165. ^V^cf. ZLSlJi, 8 ^ 

7 p v i5}r ^IH^ ^(Exponentially Decaying Quasi-Static Fading Channel)* 

A^l^A. 

<ioi> «>^- ^ HSa^o^ ^^5. gi* ^ oi^ ^Efl 

S. 71^-oplK^cl^-, BJ], -§-, 1-^sl cj^H, ^ ^}7l cl^H ^Hl *r SU 

Cf. Olsl^j. ^ o_ g_ yVrgo] 7l# £-<>HH 7>^1 *>7> -g-olSj-Tfl ^A]§ 

^ aI°-°3. Dl o]Aj- Aj-^1 Aj^^l ^7lS. 
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<i02> o)^o\)x) gig 3} ^. ^ o. g Al<sfl ^ ^a.^ iETgofl o^sfl ?H o r *~U 

, ^ 71^3 A}<#& ^<H^1 ifloflAi Cr^ 7>Xl Aljfr, ^ ^ ^^o] 7 >^ 

<i03> #7l<4 ^ 7]^ V-BLSAT 34 y o v ^^l ^^.S. ^-§- > ^ 

^ alB ofl^^rCBER : Bit Error Rate)^l J^^^r Al^ofl^ 7)^9] V-BLSAT ^s}- ^ S ^ 

^ ^ StUl, MI MO-OFDM a]^^ ^ cf^ aV^s). a^eAo^ ^ ^ s^v 
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1] 

^A]^o_ s «-Ei 2)j=«)}^ MIM0 2fl)g V-BLASK Vertical -Be 11 

Laboratories Space Time)^ ^£^3. -^7} ^ ojs.^- ^^ji, ^-7} ^ °1^* <>l-§-*r<*l 

#71 «1H ^ ^ ^ ^M. T^^^H «1H ^ ^Ji* °l-§-*fl 

2] 

#71 ^AlcfoflA^, 

V-BLAST ^^S. ^4 ^ ^-S^ *r^r #3 ^-^tV ^^7] 

1- ^ 4# <a#3 — 'o °fl 3-8-3^ 3-8- ^2 
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3] 

1 31°]*}, 

A o v 7l MIMO ^ ^iL# 7] tfl^Hi, t£ S Hj-^o o] ;*]-§- ^ 

Eflofl ^-g-S}^ ^-§- ^2 

4] 

A oM wis ^ ^ ^ 3J£ 31^#£r, 

V-BLAST ^^jg. - 7 > *fl^ ol^.^. ^^ji, *m 7}*)JL n^v] 

5] 

^ ^^M-fr #*fl ^ ^sl^ ^5.-^ MIMO ^*}7) MIMO 
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<#7] MIMO ^ ^^^HH^l MIMO *fl^ ^iL-I- w>^-o.s. V-BLAST(Vert ical-Bel 1 
Laboratories Space Time)^ ^^iS ^-7} ^*>jl, ^7> *fl^ °l^--§- °l-g-s}c*| 

<&; ^ 

^"71 H]H ^ ^ 31 ^ ^ ^ 

Ai^. cf^ ^2: ^ ^2:*]-7l ^tr ^-§- 
6] 

V-BLASK Vert ical-Bel 1 Laboratories Space Time) $\ <*^>|5. ^7} *fl^ °l-i=-# 

zj- ^Al«y-Eflq-» -f-isfl V-BLASTC Vert ical-Bel 1 Laboratories Space 

Time)^ ^£^3. ^sf * ^-§- ^2,^7] 4^r^ 
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Xl 6 *<M1 SZ^H, 

MIMO « ^iL» ^7} aj-§- ^S^^+o.^ ^€-^1 71 71 14, MIMO cfl^ * 

8] 

Xl 6 iE^r XI 7 *cMl fl°H, 
^-71 ^-g- 

91 

XI 6 XI 7 %H1 &<X*I, 
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^3 ^l}-*]*} ^5f7l# £±r cf^ <y#^ ^34^ -g-^ 4^^-(0FDM) a]^ 

10] 

^^SLS.^-B] ^j^s} ^ HI- w>^"-2.S, ^*l^cHM V-BLAST ^^s. ^7> *M °] 
^Sr ^<sRr *fl 1 #7)1; ^ 

^71 ^1#<>1H Aj. 7 ) -71- *fl^ o^o. 7Mn neM ^el^sl ^#^4 

1- i^Rr A^r °J#^(MIM0) AjviEflo!] ^-g-Sl^ hJ-^. 

11] 

A 10 *<H1 5a<H>H , 



45-32 



0020084478 2003/10/30 

V-BLAST <3^ S ^4 ^ 42s}r ^-i: ^ilS ^ cf^ ^#^(MIM0) ^1^X1 ^ 
-g-^)^ y o V ^ . 



12] 

Xl 10 ^ Xl 11 %H1 

#7l XI 1 #711^, 

tbBflq- o]cJ]^ ^j^-o. ^ 7 ]^- ^ 3 c^j. 

aHiq-s] ^ ov^- # 7 } xi 4 #7111- #4 =^*Rr XI 5 #X1; ^ 

-SM XI 5 #X13 ^# ^§-*H 4 <tNm Xl#£] ^ 7 > xm ol^-^. ^*}^ XI 6 #Xl 

» X^-SRr 4^ ^t^CMIMO) -M^Xl ^-g- 



[3^8" 13] 

XI 12 5a°H, 

^-71 XI 4 #X1tt, 

*fl^*813 7>^«8i^- Xl^m XI 7 #X1; 

^*8« Xl## ^^*>7i iH«n v^^o] ^.^ ^ xi^m xl 8 #711; 

#71 XI 8 #X1^ tk # 71-Xfe Xlf-I- 4d^*Kr xl 9 #X1; ^ 
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« ^Wtt ^ <y#^(MIM0) A]^Eflofl ^-g-sq^ 

l^^ty 14] 

*fl 10 5E-b ^1 11 *j-ofl 
A cM 4 1 #31^, 

^VEfluf <y^>, 27]^5f^ ^ 3 #7fl; 

-i- S#*Rr 4# ^t^CMIMO) ^-g- ig^ ^oj. 

15] 

*fl 14 %H1 &<^, 
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cfl*H A °±AA% -f-*U ^% wlB ^a] 5J^- s> 

^ ^ ^f^CMIMO) Ajili ^-§-5)^ ^2: h 0 V^. 



16] 

10 ^ ££^r 11 %H] 

(date rateH ^Jl, ^ ^-^^S. ^"SM HHeI ^s^l ^ 

o 

*>q-cq -tL^sj-ofl c^q. o]ci|>, ^^g. ^7lSj-^^r *f| 3 ^7j] ; 
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[$^3r 17] 

*ll 16 %H1 &*\*\, 

^*Rr ^1 7 ^1; 

1- 5L^Kr ^*^(MIM0) AjiEfloU ^-g-s]^ ^ a]-^ . 

18] 

^Al^ofl Z|Z]- Cf^ olEflLH- A]-g-^ Cf^ ^#^(MIM0) Al^Eflo,]A^o) *J o. ^ ^ 

^7] w>^-A^, V-BLASK Vertical -Be 11 Laboratories Space Time)^| 

S ^7} ^ o]s-g- ^]2^7l]; * 

^4 ^ ^*Rr *ll 3 ^71] 

1- ^*Kr cf^ °J#^(MIM0) Al^efl^ 2} -§-5^ ^ 2 «J-Hj . 
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[3^*8- 191 

^*H, ^til^- u}^ ^^^(MIMO) ^^ofl, 

^Al^-o.^w.Ei ^JEL^ ^iLl- af^-o.^., ^Ai^ofl^ V-BLAST ^^5. ^7} *fl^ 
^~§- ^*Rr *)1 1 71^; ^ 

^7] #^1^1 Ai #7] f-7> *m 7>XlJ7 ZL^t^ <^Jiel^ JfWH^ ^ o] S. 

^#3* ^Sfl *j-g- £S*Rr *fl 2 7]^ 



20] 

A o v 7] ^iL» w>%o.^. f V-BLASK Vertical -Be 11 Laboratories Space Time) 21 

^-7 r *flv| oj^-g. ^sfrfe ^1 2 71^; * 

34 * ^-§- *fl 3 71^ 
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